The model of Kondo chain with M -fold degenerate band of conduction electrons of spin 1/2 at half filling interacting with localized spins S is studied. It is shown that due to the instanton effects the spin sector reveals itself in optical conductivity. Namely, the density of the charge current at large wave vector k ≈ π is proportional to the density of topological charge of the staggered magnetization. As a consequence, the optical conductivity at k = π would either have a gap equal to three spin gaps (for |M −2S| =(even) when the spin spectrum is gapful), or show a psedogap σ(ω, k = π) ∼ ω 2 for |M − 2S| = (odd). 
Substituting this expression into the initial model (1) we get the following Lagrangian density for fermions:
where the term coupled to k is omitted as irrelevant. The corresponding fermionic determinant was calculated in Ref. 1 . In what follows we shall be interested in the expansion of this determinant in gradients of n. The coordinate dependence of the amplitude of the mass term coming from the 1 − a 2 k(x) 2 -term is not important in this respect. Therefore we shall treat this term as constant:
It was shown that this determinant was a particular case of the more general one:
where g belongs to the SU(2) group, γ S = iσ 3 and W (g) is the famous WessZumino-Witten action. The equivalence becomes obvious when one makes the
and put n 0 = 0 in the general expression for the matrix g:
The derivation of Eq. ( 4) In this procedure the action of free fermions on a group U(2) (this can be done for any group, but I do not want to complicate the arguments) can be rewritten as follows:
where h belongs to the SU(2) group and W is given by Eq.( refeq:Det). Using this equivalence we get the following:
Now we do the transformation g + h = G and use the well-known identity
As a result we get
Since the operator e iφ G has the right and left conformal dimensions (1/2, 1/2), it is relevant and the theory described by the action S 1 is massive with the mass gap m ≈ JS. The remaining part of the action is equal to W (g) which reproduces the result Eq.( 4). Now we shall use the identity ( 4) to calculate the correlation function of electronic currents. For this purpose we calculate the variational derivative of Eq.( 4) with respect to n 0 at n 0 = 0 to establish the following Ward identity:
Thus the anomalous fermionic current is proportional to the density of topological charge of the staggered magnetization. In this way the charge and the spin sector are related to each other.
In terms of the original fermions the anomalous current is nothing but the ordinary current at k = π. Therefore the pair correlation function of J S is proportional to the optical conductivity at k = π:
In the case 2S − M = (even) the spin sector is described by the ordinary O ( 
The components of the staggered magnetization are expressed as exponents of Φ and the dual field Θ defined as
The pair correlation function of the currents is
and the optical conductivity
where v is the velocity of spin waves. The latter means that the optical conductivity would reveal in this case only a pseudogap at k = π.
As we see, from one side it is fair to say that the spectrum of the system is 
